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claims 37-69 and 82-93. 

All pending claims are reproduced below. Marked-up copies of the amended claims are 

provided in the Appendix to this Response. 

1 . A method of performing a design of an intonated circuit comprising: 
defining a physical design of the circuit while ticking an error in prediction of a timing 

value associated with one or more nets in the circuit; 

determining a physical placement level of th/ circuit when the error in prediction of the 
timing value satisfies a predetermined threshold. 

2. The method of claim 1, whenftn the defining the physical design further 
comprises performing a soft placement of the design. 

3. The method of claim 2, wh/ein the performing the soft placement of the design 
further comprises performing one or mol of the following: placement of cells of the design, 
logic optimization of the design, routin/of wires in the design, timing and clock control for the 
design and extraction of the design. 

4. The method of claimA, wherein the performing the soft placement of the design 
further comprises simultaneous^ performing one or more of the following in parallel: 
placement of cells of the design, logic optimization of the design, routing of wires in the design, 
timing and clock control for the /esign and extraction of the design. 

5. The method ofiblaim 1, wherein the determining the physical placement level of 
the circuit when the error in/prediction of the timing value satisfies a predetermined threshold 

further comprises: 

localizing placemen? of cells and wires in the physical design; 
creating a profile of the wire lengths from the physical design; 

calculating an errf in a prediction of a timing value from the profile of the wire lengths; 

and 
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comparing the error in the prediction of tl/e timing value with the predetermined 
threshold to determine if the error satisfies the predetpmined threshold. 

6. The method of claim 1, wherein tip determining the physical placement level of 
the circuit when the error in prediction of the tfflning value satisfies a predetermined threshold 
further comprises: / 

(a) quadrisectioning the physical design into bins; 

(b) localizing placement of cells afid wires of the physical design into the bins; 

(c) creating a profile of the wire jjengths in each of the bins; 

(d) calculating a plurality of err*s in a prediction of timing values from the profile of 
the wire lengths for each bin respectively; 

(e) comparing each of the plurality of errors in the prediction of the timing values 
with the predetermined threshold to determine if the error satisfies the predetermined 
threshold; and either: I 

further quadrisectioning the physical design and repeating (b through e); or 
generating an interrupt fif all of the plurality of errors in the prediction of the 
timing values for each of the bms satisfy the predetermined threshold. 

7. The method of claim 0, wherein the creating of profile of the wire lengths in each 
of the bins further comprises plotting wire lengths versus instances of nets in each of the bins. 

8. The method of claim 1, further comprising performing interactive optimization of 
the physical design after the erroJin prediction of the timing value satisfies the predetermined 
threshold. I 

9. The method of clafln 1 , further comprising analyzing one or more of the following 
characteristics of the physical design after the error in prediction of the timing value satisfies the 
predetermined threshold: congestion, timing, power, and signal integrity. 

10. The method of claim 9, further comprising generating a report indicative of the 
congestion, timing, power, signal integrity of the physical design. 
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1 1 . The method of claim 1 , further c^nprising: 
performing a second physical design otfthe circuit derived from the physical design of the 

circuit performed while tracking the error in njfediction of the timing value associated with one or 
more nets in the circuit; and 

generating a GDS file from the seco/d physical design of the circuit. 

12. The method of claim ll,Avherein the performing the second physical design of 
the circuit further comprises simultaneously performing one or more of the following in parallel: 
placement of cells of the design, logic Optimization of the design, routing of wires in the design, 
timing and clock control for the desigff and extraction of the design. 

13. A computer-readablefmedium including computer code configured to perform the 
design of an integrated circuit, the Computer code configures to effectuate the following: 

defining a physical designfof the circuit while tracking an error in prediction of a timing 
value associated with one or more nets in the circuit; and 

determining a physical placement level of the circuit when the error in prediction of the 
timing value satisfies a predetermined threshold. 



n 



14. (Once Amended) The computer-readable/fnedium of claim 13, wherein the 
defining the physical design further comprises perfonpmg a soft placement of the design. 

15. (Once Amended) The cmrfputer-readable medium of claim 14, wherein the 
performing the soft placement of the/design further comprises performing one or more of the 
following: placement of cells offhe design, logic optimization of the design, routing of wires in 
the design, timing and clock control for the design and extraction of the design. 



16. (Once Amended) The computer-readable medium of claim 14, wherein the 
performing the soft placement of the design further comprises simultaneously performing one or 
more of the following in parallel: placement of cells of the design, logic optimization of the 
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design, routing of wires in the design, timing and clock control for the design and extraction of 
the design. 

17. (Once Amended) The computer-readable medium of claim 13, wherein the 
determining the physical placement level of the circuit wheh the error in prediction of the timing 
value satisfies a predetermined threshold further comprises: 

localizing placement of cells and wires in the Physical design; 
creating a profile of the wire lengths from thfe physical design; 

calculating an error in a prediction of tijriing value from the profile of the wire lengths; 

and 

comparing the error in the predic/on of the timing value with the predetermined 
threshold to determine if the error satisfiesyftie predetermined threshold. 

18. (Once Amended) The/ computer-readable medium of claim 13, wherein the 
determining the physical placement leVel of the circuit when the error in prediction of the timing 
value satisfies a predetermined threshold further comprises: 

(a) quadrisectioning the plfysical design into bins; 

(b) localizing placement/of cells and wires of the physical design into the bins; 

(c) creating a profile o/the wire lengths in each of the bins; 

(d) calculating a plurality of errors in a prediction of timing values from the profile of the 
wire lengths foricach bin respectively; 

(e) comparing each of the plurality of errors in the prediction of the timing values with 
the predetermined threshold to determine if the error satisfies the predetermined 
threshold; and either: 

furthrf quadrisectioning the physical design and repeating (b through e); or 
gene/ating an interrupt if all of the plurality of errors in the prediction of the 
timing values for each of the bins satisfy the predetermined threshold. 

19. (Wee Amended) The computer-readable medium of claim 18, wherein the 
creating of profileVgfthe wire lengths in each of the bins further comprises plotting wire lengths 
versus instances of netslTf^aclLof the bins. 

-5- 
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20. (Once Amended) The computer-readable medium of claim 13, wherein the 
computer code is further configured to effectuate performing interactive^optimization of the 
physical design after the error in prediction of the timing value satisfies the predetermined 
threshold. 



21. (Once Amended) The computer-readabte^medium of claim 13, wherein the 
computer code is further configured to effectuate analyzing one or more of the following 
characteristics of the physical design after the error i/prediction of the timing value satisfies the 
predetermined threshold: congestion, timing, power; and signal integrity. 



22. (Once Amended) The computer-readable medium of claim 21, wherein the 
computer code is further configured to effectuate generating a report indicative of the congestion, 
timing, power, signal integrity of the physical design. 

23. (Once Amended) Ahe computer-readable medium of claim 13, wherein the 
computer code is further configured to effectuate: 

performing a second physical design of the circuit derived from the physical design of the 
circuit performed while tracking the error in prediction of the timing value associated with one or 
more nets in the circuit; ami 

generating a GDS file from the second physical design of the circuit 

7 

24. (Once Amended) The computer-readable medium of claim 23, wherein the 
performing the/econd physical design of the circuit further comprises simultaneously 
performing on/ or more of the following in parallel: placement of cells of the design, logic 
optimizationybf the design, routing of wires in the design, timing and clock control for the design 
and extraction of the design. 

25. A computer system Configured to perform the design of an integrated circuit, the 
computer system comprising: I 

-6- 
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a physical design module configured to defftie a physical design of the circuit while 
tracking an error in prediction of a timing value associated with one or more nets in the circuit; 
and I 

a physical placement level module configured to determine a physical placement level of 
the circuit when the error in prediction of the timinl value satisfies a predetermined threshold. 

26. The computer system of claim 2X wherein the physical design module is further 
configured to perform a soft placement of the d/sign. 

27. The computer system of clainf 26, wherein the physical design module is further 
configured to perform one or more of the/following: placement of cells of the design, logic 
optimization of the design, routing of wire! in the design, timing and clock control for the design 
and extraction of the design. / 

28. The computer system of claim 26, wherein the physical design module is further 
configured to simultaneously performing one or more of the following in parallel: placement of 
cells of the design, logic optimization of the design, routing of wires in the design, timing and 
clock control for the design and extraction of the design. 

29. The computer system of claim 25, wherein the physical placement level module is 
configured to determine the physical placement level of the circuit when the error in prediction 
of the timing value satisfies a pffidetermined threshold by: 

localizing placement offcells and wires in the physical design; 
creating a profile of thtfwire lengths from the physical design; 

calculating an error infa prediction of a timing value from the profile of the wire lengths; 
and I 

comparing the error! in the prediction of the timing value with the predetermined 
threshold to determine if theferror satisfies the predetermined threshold. 



Attorney Docket No.: MONT-01307US0 
mont/1 307/1 307.response-001 



-7- 



30. The computer system of claim 25, whereil the physical placement level module is 
configured to determine the physical placement level dfthe circuit when the error in prediction 
of the timing value satisfies a predetermined thresholdiby: 

(a) quadrisectioning the physical design into Jains; 

(b) localizing placement of cells and wires of the physical design into the bins; 

(c) creating a profile of the wire lengths in etch of the bins; 

(d) calculating a plurality of errors in a prediction of timing values from the profile of the 
wire lengths for each bin respectively; 

(e) comparing each of the plurality of enjors in the prediction of the timing values with 
the predetermined threshold to determine if the error satisfies the predetermined 
threshold; and either: 

further quadrisectioning the phylical design and repeating (b through e); or 
generating an interrupt if all If the plurality of errors in the prediction of the 
timing values for each of the bins satisfy the predetermined threshold. 

31. The computer system of clajfn 30, wherein the creating of profile of the wire 
lengths in each of the bins further comprises plotting wire lengths versus instances of nets in 
each of the bins. 

32. The computer system of ilaim 25, further comprising a prototype optimization 
tool to optimize the physical design aftejf the error in prediction of the timing value satisfies the 
predetermined threshold. 

33. The computer system if claim 25, wherein the prototype optimization tool further 
comprises analyzing one or more offihe following characteristics of the physical design after the 
error in prediction of the timing vajue satisfies the predetermined threshold: congestion, timing, 
power, and signal integrity. 



34. The computer sysftem of claim 33, further comprising a report generating tool 
configured to generate a report indicative of the congestion, timing, power, signal integrity of the 
physical design. 
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35. The computing system of claim 25, further comprising: 

a second physical design tool configured tofrerform a second physical design of the 
circuit derived from the physical design of the cirf uit performed while tracking the error in 
prediction of the timing value associated with one of more nets in the circuit; and 

a GDS tool configured to generate a GD& file from the second physical design of the 
circuit. / 

36. The computing system of clair/ 35, wherein the second physical design tool is 
configured to perform the second physical disign of the circuit by simultaneously performing 
one or more of the following in parallel: placement of cells of the design, logic optimization of 
the design, routing of wires in the design, tiling and clock control for the design and extraction 
of the design. / 

70. A method for a first party jo fabricate a semiconductor device, comprising: 
receiving an sign-off prototype, tpe sign-off prototype generated by: 

defining a physical desijgn of a circuit while tracking an error in prediction of a 
timing value associated with one or more nets in the circuit; 

determining a physical/placement level of the circuit when the error in prediction 
of the timing value satisfies a predeteftnined threshold; and 

generating the sign-off prototype from the physical placement level of the circuit 
when the error in prediction of theftiming value satisfies a predetermined threshold; and after 
receiving the sign-off prototype, thefcrst party performing: 

generating a second physical design of the circuit from the sign-off prototype; 

generating a GDS file fromjthe second physical design; 

having a mask set generated from the GDS file; and 

having the semiconductor flevice fabricated using the mask set. 

71. The method of claim 70, wherein generating the second physical design of the 
circuit further comprises perfoftning one or more of the following: placement of cells of the 
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design, logic optimization of the design, routing of wires in theirlesign, timing and clock control 
for the design and extraction of the design. / 

72. The method of claim 71, wherein the pe«brming the placement of cells of the 
design, logic optimization of the design, routing of wiris in the design, timing and clock control 
for the design and extraction of the design occurs substantially in parallel using a physical design 
tool. / 

73. The method of claim 70, whereir/ the receiving the sign-off prototype further 
comprises receiving the sign-off prototype from af second party. 

74. The method of claim 73, generafing the second physical design of the circuit from 
the sign-off prototype further comprises having the second party to perform additional interactive 
optimization on the sign-off prototype after receiving the sign-off prototype so the second party 
can collaborate in resolving problems identified in the sign-off prototype. 

75. The method of claim 70, wfierein the determining the physical placement level of 
the circuit when the error in prediction cff the timing value satisfies a predetermined threshold 
further comprises: / 

(a) quadrisectioning the physical design into bins; 

(b) localizing placement of Jells and wires of the physical design into the bins; 

(c) creating a profile of theftvire lengths in each of the bins; 

(d) calculating a plurality &f errors in a prediction of timing values from the profile of 
the wire lengths for each bin respectively; 

(e) comparing each of tHe plurality of errors in the prediction of the timing values 
with the predetermined threshold to determine if the timing value satisfies the 
predetermined threshold; arfd either: 

further quadrisectiofiing the physical design and repeating (b through e); or 
generating an interrupt if all of the plurality of errors in the prediction of the 
timing values for each of the bins satisfy the predetermined threshold. 
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76. (Once Amended) A semiconductor device manufactured bya'first party by: 
receiving an sign-off prototype, the sign-off prototype generate* 

defining a physical design of a circuit while tracking an error in prediction of a 
timing value associated with one or more nets in the circuit; 

determining a physical placement level oj/fhe circuit when the error in prediction 
of the timing value satisfies a predetermined threshold; and 

generating the sign-off prototype^from the physical placement level of the circuit 
when the error in prediction of the timing value satisfies a predetermined threshold; and 
after receiving the sign-off prototype, the first party performing: 
generating a second physical design of the circuit from the sign-off prototype; 
generating a GDS file froiryme second physical design; 
having a mask set generated from the GDS file; and 
having the semiconductor device fabricated using the mask set. 



77. The semiconductor device of cmim 76, wherein generating the second physical 
design of the circuit further comprises performing one or more of the following: placement of 
cells of the design, logic optimization of theWesign, routing of wires in the design, timing and 
clock control for the design and extraction omhe design. 

78. The semiconductor device if claim 77, wherein the performing the placement of 
cells of the design, logic optimization oi the design, routing of wires in the design, timing and 
clock control for the design and extraction of the design occurs substantially in parallel using a 
physical design tool. 



79. The semiconductor deface of claim 76, wherein the determining the physical 
placement level of the circuit whefi the error in prediction of the timing value satisfies a 
predetermined threshold further cornfrises: 

(a) quadri sectioning the physical design into bins; 

(b) localizing placementlof cells and wires of the physical design into the bins; 

(c) creating a profile off he wire lengths in each of the bins; 



Attorney Docket No.: MONT-01307US0 
mont/1 307/1 307.response-001 



- 11 - 



(d) calculating a plurality of errors in a prediction of timing values from the profile of 
the wire lengths for each bin respectively; 

(e) comparing each of the n/urality of errors in the prediction of the timing values 
with the predetermined threshold to determine if the timing value satisfies the 
predetermined threshold; and Zither: 

further quadrisectioning the physical design and repeating (b through e); or 
generating an interXpt if all of the plurality of errors in the prediction of the 
timing values for each of t/e bins satisfy the predetermined threshold. 

80. The semiconductor device of claim 76, wherein the receiving the sign-off 
prototype further comprises receiving the sign-off prototype from a second party. 

81. The semiconcflictor device of claim 80, wherein generating the second physical 
design of the circuit from fhe sign-off prototype further comprises having the third party to 
perform additional interactive optimization on the sign-off prototype after receiving the sign-off 
prototype so the second tfarty can collaborate in resolving problems identified in the sign-off 
prototype. 



ft 



94. (Once Amended) A semiconductOF r a^vke^ comprising: 
an integrated circuit segmented in^aplurality of bins, the integrated circuit including: 
a first bin having a totgroup of nets optimized to a first set of criteria; and 
a second bin haying a second group of nets optimized to a second set of criteria, 
wherein theyftrst criteria and the second criteria are substantially different. 



95. The semiconductor devicelof claim 94, wherein the first bin is designed to a first 
GDS level and the second bin is designer to a second GDS level. 



96. A computer-readable rnldium including computer code configured to perform the 
design of an integrated circuit, the computer code including: 

timing and placement tools t£at are configured to generate a prototype, the timing and 
placement tools including: 
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a resource and allocation/and sharing module; 
an implementation modple; 
a logic structuring module; 
a technology mapping module; 
a global optimization module; and 
a prototype optimization tool; and 
a prototype optimization fool that enables the optimization of the prototype. 

97. The computer readable medium of claim 96, further comprising a reporting tool 
configured to generate a repom on design features defined by the prototype. 

98. The computer readable medium of claim 96, wherein the resource and allocation 
and sharing module; the implementation module; the logic structuring module; the technology 
mapping module; the global optimization module; and the prototype optimization tool operate 
sequentially. I 

99. The computer readable medium of claim 96, wherein the resource and allocation 
and sharing module; the/ implementation module; the logic structuring module; the technology 
mapping module; the global optimization module; and the prototype optimization tool operate in 
parallel. / 

100. The computer readable medium of claim 96, wherein the timing and placement 
tools further comprise/a logic optimization tool, a routing tool, a timing and clock analysis tool, 
and an extraction tool! 
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